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-lbee ... ,~_ .1' ......... ..........,. h.- 1. tile 
Ml..uOD. .f tile '-' po1at !a the ~ .. • t ~ 411ft ...... 
~ •• abart.a tv 1a~ .. Mloc- 1MD 1:M .-_ ... ~ 
~1 ... 1' '" .. loll .. 1- nlpldw1" ...... 1. aeU. 1" tIlctn .. 
... _ ...... with • tho" l"Wi_ td -- hbilor.1 ... .-n1 ,.. 
,.nla et •• ebar1n. lMluct.tac __ of 1_ Woe- 4ttr1_~ ..... 
.. ~ .. or ~ph"''' .. Mull. MI. ....... .... 
...:1¥ ..u.s .. .-..,.u. ..... tltA ,...,..... la J.87a. ) In ... ~ 
~ .t ...... , io" .. ~ Va1'tWa1i;J'. It s.s .. .".....:llbe 
............ 1, .. '1 .... Iwtlac .. la .... 17 .... __ ..... ba 
dU ..... ldl.... 1 era .t .... M'rln Ihwl' dis .. l ... la .. al •• 01 
___ DIll Jl al •• of' aleollcJl ." IS c, &1 .. in u.n 15 al,. o~ 
1IoUl......... .. ........ lv\loa of ...-.rs. 1, ..s.4 • 11 __ 
paper ell It ... of ~ .t 1 fill" t.a 10.000 p&I'h. 1I1aoul4 ......... 
_*"'17 ............... 1.111_ .. , 01 .......... lnloa 
.t 8Upl". 1 ,..n. in ae. IMe1lariJl..at. en haW .......... wr. 
,. ..... , C &III III C. It i .... 1~ ~181. 1d'Wl .. 1 ... 1_ fd 
....... tiul. lila ....... ot 104l_ 1d.MJ'boaaW ... eecU. __ .. 
• t .~ 'bebc .to1!'JH4. t'lda la W. t .. a.a ... 101able ..... ta 
.... t. t;be .......... t .... nl7 toad _ ........ ut. (1) 
the' prinoipal ~" .r IUOharia baa ... &I ...... '.ud. 
~. D 1. __ .... I1oIbnl __ tor ..... 1a ....... of tiabdl. .. 
... 1" 1 ••• ..u.1 _ eanau the 111 ... of ...... . 
... objeRi ........ "_ alaM .. ita 111. ..... ~ 
ton oleWag irIltn 1_ hu a .. i.e et'tMtJ -_ ......... 1-.c p..w. 
or u... l~ 1. r.,. .... ~.t; .....-..u. -"ag 1a tile ..... .......... 
~tiI UI4 gUWl ... an14-. ""laC 18 the ....... l' u..nue. 
~~c ... tIJ.l"1- ad .......... ,.io cU,_tl-. "1da& la. the ...u 
~ It .............. rpid ... -11l&'" th. ~ It; ... 
........ '*-17da. ..~ bl the blood, 1a ,npartd._ ,.. Ita .... 
...... tln. ,.. ... law the l1Jiph" ........ - .,1u1 nut.. H11.... ..... 
.. _ lIT ..... loa. !he oor41auoal aa4 ..... at 11_ or ...-...s. .. 1s 
an ........ ...." ....... ueta ... f ito II DR thoucht ~. (2). 
In "pori; Bo. ,.. ot \M ...... loaN ot CoaalllUac So1eidtt. 
J&pert;a or 1Ib.e 11. s. n.p ......... ot Ap"inl .... tile _.l.81on .. "-... 
.. , Nlat1ftly lal'P ...... r ~ ( ..... 0., era. ad .,-11117 
...... 1 __ 4IdlJ )1It l' e..nm-4 tv eouUeJ"abl. pedoU ot ,t.-
. , 
( __ tu). aN llMl ... 1 .... cll~_. ot 41, .. ia1oa. Qa 1M ... 
.... -.11 4 ... ot ..... rta (0., ........ 1_) .., be tUea 4a1q 
-lite, •• 1uc pel'iMa or tt. (_athe) lIJ' .-_ Pal_ 1d'tlbo'G 
.., .. ~ I J" to Malt1l. ....... ....,.7 b7 .... 1.1. Mf4locla .t ....,.. 
I • ....u.n. .. a1mdNNe ..... tho a4d1'dM1 .t ...-..sa _ tY 
t.o4 al ..... the .-.uV or .... Ph .t the t.... QIa .............. 
;,.. .. 
1'1. nn. ... tbd it a..u.ri.a .. · ........... too4 w1~ :t-..i4ea 
.t npltae1aC ,1 ..... or ......... jM4--tt.. i*la aaa'k ......... 
.. • • ~t"1_ lsmtl'dag '" ........ or .... Ieee wlue Of ,_ 
._W.I ef. .............. a ......... Sa 1_ waalU". (,) 
-1-
p 
...... ac .............. 1t. 1 ... ~ ............... B.'.' 
.t &1" .... - ............. ,' ... 1a "dan), .t .... 
...... ~ 1a aetRrdJ eta. tatl .... • t ~ 801.-
u... OIl .......... NpoI'U thai; 'be1.- .......... 111._ .f ..... 
.... Pel ... , ....... 18 18 ptIU1dea117 wlt.llout ettMt __ .... lIP wi ... 
k'W. ...... .....s...u.,. nppllN (60,.,..·~ Jd) p.na". CO~) • 
.. Mia.,. fit .etlbui.n .a ... f.. 11.-17 .. ~ v ••• '" ...... __ 
1D ..u. ...... N.1uN '- ... lBto ....... 1 ... I. ,,-,tloal • 
...,...lltle ,... _ ....... II t Sa .. It........ ......,.,.. 1 ......... 
.. ~S. -_ ............... 0..) t .... sI_ .......... 1;ha~ 
.... hari. 1 •• 11 ...... f"loea .. WJ......... (5) 
11&7 clm'1'd1 .... haw baa. ~ tzro. .... h:ar1a. &1 ..... 
..., ... l.t pnu1p&U,y ot the .WI1. aalt ..... the aodI._ aal' 
tozsa4.19 tJse aft.la .f ae41_ Id. ......... 1Ih1eh .. ~ ......... 
"1 ..... 
" " o 0 
- :3 -
.. 
rue .8po_ .. 1~1Dg .. 't US·c. (6) 
.. ehl~ 1. ,.. ... into .. potaU tJOlutioll of .... l'1artD 
the pl"Mu.". tel'MCl "peDIl on 1*. CJ'*ltiv et alkali P"HIlt .• It_ 
eqtd.ft1_t __ " or IaOebaI1.D ti ...... the apaJ"iqly _1_10 oho1r14tt. 
o 
O"N-Cl 6' 0"0 
m. p. lSlo ...,........ !hi ......... 1. aeil ..... 1 •• 1aUai- 111 ...... 
... .. Jqpoehlol'lw ael b o4or _ ehleral.%t ...... ot alkalil. Ph .... 
.. .. lu1den ~u el .... acl it _ .. 14 1 ........ pr .. lpl __ Ie 
, .... 111\1 • ...,. _ 0 .. tNlpJa •• &101' ..... do .... ol.6014 0 ...... Dlpltoa .. 
4! .. 4IJl11o...s.4e .... 1 ... 1" or .. ~ ot both • ..,..tac _ .. 
q8lltlty ef ilhloJ'1Jle ued. (1) 
Willi_ ......... of the 1Ird_nl'ty or Qd\ml. p...,.... " ... 
eh10ft - 2- .... 1. eulph1a1de. Be eon't'11Me4 , ... e1alOft ... .. 
_lHBeftl.tofJ71 ohlort .... the _14.. !he .......... altiled 1a 
«11 tallr:a:Ul1. eelUicm 'b7 po-..l_ """'Cf"- to ftma~cw.01"O""U'1a.· 
ft .... 0b1a:tJ.".. in -.11 atdll¥ ,1 .. , .. al'l1ac at 110°4°0. aM ... .,. 
Mit ......... ...... rta, tNt wi_ .. ~ ..... ...,. la..., 
gee" til,,"__ (8) 
1._ .... ..,1.,. PftIPU"M " ......... 2 ... eu1ftal ..... 
soh ..u .,. ~:D& 4 ... 1:mJa ..... Ml ...... W ...... wt1f1 .. ael ... 
U .. ot ~.1 ... pn.ngaD'-. !lM;r .~ .. lang ....u ... 1U. 0l71t't111l. 
Mlil.llc" 111° c. and n'blbd.ag at 100" C. 1-. ...... f17 _1~ SJa 
,.. 
-
at.hol .. bot ..... ~ iDNl11&b1. in ~ ... 14. !he ..... 
• is t1n' .. -..rs ...... ac4 th • ...,. ... t .... (9) 
.. - .... - a .. nlpbW ......... 1 • ..sA hu alao ... JIN'-
.puect b7 tnniug J,. - ...... 2 .. aul,.... ......... VU 1d.1ih ..a.. 
~. (10) 
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.. Mn peiJrt SD the ~o ...... tor tile latiftJhetla fit .. w ... 
la the maol .... 
liMe ... pnpe;l'd1oa .t suohe1a by ike ...... ill )tat_-
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(1) !he Prepvati.oa a.4 Pantlaatloa ~ 101 ... • erthe ... nlpl»a1. 
-1cl.. 
(a) Jl'nparaUea aU Purin. ... "i_.t '.1_ -eftbo - 81Il.p1IoD-
ohlorW.. 
{,} PNpvatla ud Paritleation ot !olueae - ortho - .111 ..... 
. -. 
(4) Od.4Ml •• f tol ...... onJto ... nlpbow.'''' to ~ •• (11) 
1 ... tbftght a1h1lable to try ~"1Dg at eMh ...., -..,.t. 
ot eoU'H ..... (4). 
:ra a6tlt4oD ......... ehariu· (4 ... 'bromo ... 2 ... .uplWd4e 
......... u14) .. pNpU'ed. t.Na 4 - lwoao taol-. 'b7 -Dc • -u-
n...,. •• fit ....... ntwIW to .&bow ~ 1M ~ ot 
.....-..n.. 1M ... pnparecl to ~_ the batl_. ot trhe 





!be Pr.para\1ori of ~ __ hUl'1D. rr. •• - ....... 1 __ • 
........ ohU"lD· ... prepvecl from , - ''01lI0_1 __ 1. t •• 
(1) 1M prepara\1cm u4 puritleaUon ot 4 - ___ 1_ .. 2 -
RlphODS.. uw. 
(2) the prepar"t.t_ of " .. -.,..,..1.-. .. 2 - .. ,. .... s.n ... 
(3) 1M .,...,..Uon .f ..... 1IroJa.ttWl_ .... 1- _,.. •• _'-. 
CJt,l 1M ozWaU_ o~ ~ ........ 1_ .. ,2 .. nl~ ... 
.. • ........ Rlfblllr"" lMIuel • .. 14 1I1th 1t1a .. S41ft-
.......... ftJra.lt- ........ at -n1~ ....... 1. 
~ ..... p- .... ~. 
1. !he p2"epar&t.loD'anCl pv1ft,-\ioa.f 4 - ... to1-. .... 
.. e .. nlpJaordo .. 14 • 
•• ,.. .... ~ .. tel ..... 2 .. nlphoai • ..u ... ".... 
,... .., ~ paft. ......... to1_ with ·30 ........ t.tlDc au).-
plnrrl. uti M 0"_ ,oe. !'h1a ~ ... __ ~. tor 
tM r ..... tt_ ot tIb.e ortJbo.......... Siz ~ by "'1~ (114 cra-
wi • .,.e- .f 1.9)ot ,. ~ twatac nlphurio ao14 wu lIIIplo7M 
.... ,.n __ 'W1._. (1, cnma ... 0.1 _1 ) of ,.... .. broat .. _1-. 
-1-
__ -~ _____ ~ ___ - - ~-T'-____ - __ 
~ wi .... e u1A. 
!rut pu ......... -tolu.e .... pl .... 1n .. 500 111. J'nDd ~ 
eel flask efI'I1ppe4 w1'Wl .... hateal ntrrv ... pI ..... 1a u". 
_til. Aft4arthe iaempeft.1Jvn or tu para - 'bromo .. _1 __ had ..... 
1 ........ 0 0 C. to ,°0 ... the tualq nlphurle _14 ... a44e4 ttl ... 
17 ..... -be ...... to ,... ... Maft1.Dg_ !he m1nu.N .. ntrN4 
~:r ... ~ •• l"CIaOtlou. the wapefttur.·at DO "me ..,... 
lag a1~ w ria .. ,DC. De I'eU't1n .... ",,,ted to rua .... 
tU a ten pont_ 418801_ eoap1-17 Sa .... !hI ... toa4 .. 
.... ~ho ..... 
!he 8111,...1;1 .. ain.. .. ttl. pountl·1JdD ,.. Iil. of 1 _ 
__ eel .......uH4 Wi ... ue."""M(l.l2 .t) of·bU1.1a Iq4rozitle. 
!M pl'Mipl ........ ltad-. nlphate was ~ ......... bl tu~10. .. 
tll--.eoata1ae4 the ban_ alte of .. - Who - tol~ .. 2 .. Al-
. --.s.. Mltlu4 _ ........ _1-. - , - 8\llpJ&eld.. ad.. ._ 1 .... 
...rt • ..,. .... ..,.....~ lv' .... un ...... 1D _1uMl1. of th.tr 
lJafi-. -.lte. !he CII'1iIo -.1t 1e BlOIa 1 ... · "Iale ~ tt. __ aal1J • 
....., ..... er;raW118lag troa .. .,1u'1-. ~ (12) !II.e fllv.. ...... 
'1 .... t.a .. 1 ...... ew:pomiDg ella and he&W OIl .. _~. ... 
.. ldl_ .. ....,.,..w to '" Ill .... al1aRd tit ... 1 .. ,....., 
.."dal12_"_. • cr- (0. ... .t .. ) or ... Ie. .. "... .. tol_ .. 2 ... 
'-1- nl..teaate -.1" .. obtai.... ,.. ...... f ............... .. 
tIM, _, ad l' ... the .... t .. 1I1th ,.2 cr- (0.* -.1 .. ) ., 
.e.g~. 1'U preolp1_tect ... 1_ .,...,..- ......... lw 
ftl~ ad. 1M ruva • ....,..te4 to .,. ..... 0lna111 tl» 
ao41- -.1t. "cr- (0.0'18 ..,1) of the ee4l_ alt belDe ....... 
-4. gi'f'bc .. 1lela et 79 ~ 
.. 25 ghU (0.018 _1_) of c:b7 4 ... bftme ... \01 __ • 
... I - ..a. nlpbOMu .. W"'*'- 1Ji. 30 gnu ot phoaphona 
~J'1" 1&. 11tv nNn4 bohoIae4 nut 1IJl4er a hoof .. !he 
phoaphontJ peataoblertd4t ...... tlr._ ere- to n ..... in .. JIiOI'tlar 
-.d til. 81_1y .acld.e4 to the _ ... ......., .. \101_ .;. 2 .. 8041_ 
nlphate. .. sUt .. :" .... 1 .. n ........ 1io t .. Ui __ mia1JIc ... 
-. f1uk lib ... '7 haad Y11;h. l'O_tlng _140.. '!he aixtuN ... 
... 1_ d.urSac u ..... 1 .. 117 til ... 01 aD 101 'bath. the -4'" 
~ belq kept below nea ........ t.N. U1Mtr the oompletlon of tH 
~1cm.. _16 took about tltte. lila .... the m1.nun .. all .... 
to .. aft rooa '\1 ....... , ...... the. OM l1tw ot 1eaIl ....... a4W 
aDd the 1Il1nure 8hIk- rigonu17. !he.4 - __ • - toluc.e .. 2 -
eulphoMblorl4e tonaed • 80114 lqer b.t the bo~ of idle flask. !'Jle 
..... _ter. conWJ.B1ng the d1.so1YeCl phosphorue oxyohlor1de od 80'" 
1_ ohloride ...... then 4eoaaW. 1ea.n.ng the It. .. 'bromo • tJoluee .. 2 -
RlphoDOhlo1'14e in tile ftalk. (1) 
.. ,. 
+ l NH,O H ----. .. + NHIf Cl .,. 4"H,.O OCMJ Bf .sOJ.NH,l 
,., .... or WI ,.._ •• tal ............. ,.... 
Iatao .. n_ '-Sal1II .......... - ~. • a - _~eI"l'" 
the ~ .. e001ecl bJ' ~DC .. flak _til 1 ... !be .... 
__ • mln.. .. .n.-. to .... 0'ftII' Jl1P*. 1M naft!-. ... 
... • 111.1 •••• '" ..... "'c ~ ... tea ...... lfpoD tI061 .... tile 
It ........ 'khe8 ........... ,.. •• 1 ....... .,.11&111 ...... .. 
... ., 1Jr mtrr&""cm. .l peW of 1, ...... (0.051 .,1.) ........ .
!lie ,....... _ ..... wI_ .. 14 .... cd tMIl pIIritled .. .,....:1Ua-
lac .... sa:> .. of eo.U '-'r. ",....... ... oMIlt.Jad haYlaC ..... 
ot JQ,.0c. ~ t. doeo to tBt. gl .... (166°. 16·te.) 1& tile 11 ..... 
. ... tor tide OCII!IPO ... (14) 
-18-
.. .. Gd.4atlOJl ot ... bzooIIIt - to1 ..... 2 .. alpMDa1 .. 
.. 4 ....... a - eu1phonat&d .. ~i • ..w aby~ 
1M u14td4_ or ............ \01-. .. 2 - alpboao-
_u. 1;0 Ja, .. bna> .. e - alphoatal_ HasGk uIvdrl- ..... ...rr1114 
0.1; b)r idle ue of po .... 1_ ,...ap __ • 13 gnu (0.052 _1) .t 
.I; - w.. .. to1_ ..... Rlplwa_ide _8 ti .. 01 ..... Sa 1.08 cr-
(0.G51 .,1) ot eod1_ !lJVozta ad 1"'.38 ..... (1-"';.,].> o~ .... 
eoa1iatM4 111 .. 500 al. roUDCi bo~ tlalk. ... 1IiRura ........ 
... .. J,l0.... 50° c. ... 1.f8t &rae (0.68.-J,) .t ,.....,.a.- ,....... 
__ ... a4c1ad with atll"1'htg a4 1& -U-qwatdt.i .. at • __ !me. fJae 
.witton .t the ~ ........... out 0'ftI" .. whol. period et e1p' 
ho1Ift ~re4 I. 11k. 8 ..... 111... !U ............ ...,.." by the 
aMl"- et ..al_ lt7dJ'ogtln .w,pblta. .. 801u'UoD wa_ tIt.ea til1;ere4 f.roa1;he 
'reol'l ............ _a18. wh1oh •• .0 .. with .. tea' _'t11 1*e 
a44ittOl'l ot coM. ~hlOl"l. Hi ••• the i'll·vat. DO lo1tpr ~ 
• preelpt'k_ ot "broaoaaochar1a.-
the ~ tn ...... ad -..b1np were oooled to 15°_ laoe. 
aud __ ..... &1. to -tQl ......... lth ..... JqcIroehlor1. -..14. 
!Nt ..... • t 4 - bl'OlDO ~- wlueAt - 2 - aulphoMm1c1e .. therR7 
-u-
tiltJwed oft. aahe4 w1~ 001411'&wI' aDd v184 at. .. ~'UJ"a .t 
)50 ... llfto. A yt.,.d .r 10.5 en- (0. __ lett) 'being .hta1ned with 
.... P •• f Z9°o. 
-.-
_ .'" ..... 1IU __ to gain .... highen po.aible 71el4a. Ia ..... 
to gift the reeulN & higher la_,ft'-1ilw 'ftl_. the .... tbofl 
of bl"OlliJ&atioa was -.,1.". ~ NOh na. A lID41tl-"a .~ the 
"04 ~~ 1n Orpni. ~"'8 tor the p,r ......... idoa ~ , .. 
bromph ... l ft_ usK. (15) 
• 
•• eli.solYed in 250 awl •• of Carbon ell.ulna. lb. m1zture ... plu-
M in _ ~ hole 1000 ml.. roWld bo"~ fl.ak equippe411'itb a,... 
nux condesol' .,...., .. MAl ....... f,li cal et1rrer ... Hparaflol'1 
~. !!:Ie too, of tal. Nfl_ .0000e_ .. _ •. CJOJmeOtM w1:th • 
ealet-. ebloride tube leading to a fumlel ~ in a b..:tel" 01 
• 4nu.t. ao1*_ .1 eoeU:_ h;ycJ.toox.ide. Ibe I"OUUd 'bnWnMtd null: 
.... ~ b7 .. 1_ ._ to .., .. taper ..... bel_ 5-0.. 
tv the coeling or the nlut1_ .. 5°C. 111 the _ant;lme. 39 ..... 
(0.143 mol .. ) or 12., 'ala. of ~ di •• olftd 1n 125 ata. of 
"""n dlnU'1_ 1. ple.oed in the eepan.toI7 f'lam:Mtl. After the e.ldl_ 
-15 .... 
F 
).ad .. 1 .. pttldeGl7. the l.troa1ue - • __ n 1I1n1tW. alxtve ... 
Ilewl¥ ~. t.U a441 "'-oa beiJIg epnatl ollt owr t!Mt at'" peri", 
or .iz houra ~ tor .. ~. 1M huh wu enen4 
1r1th a heav towel during .. ftani_ 1;0 keep out .", nall&ht" 
aiDee 1;he ab .... 01 8\ll1l1ght hu a cliJ'ee1dD& iatl .... tewv4a 
..... 5.:""1011 hi 1M 1"1ag. ·(16) 
.a.tWr eotapl.~tng the addition of '" 'ImD1DI, the ..... t1n 
.. pend.tteci to I'UJ& tor 30 Idaute. to fIOItPl.w tIM .....-uoa_ 
the &pPr&w, ... then aee. lip fOr t'raft1o-.l dl.Ula1l1~ 
.. tiatt11ate __ eol1 ..... in a 01""- oonW.aer. -.4 all .. 
.101 ... of 't;he appe.ra ....... _ .. t.ller ~ ... flo iDa1d"e .. 1..-,. 
~ oarOoa tiaultl" ~ !be -.., tor ~ 'tRill.tie ... supplied 
lty a _Mr 'ba1m. !hAt ~ .... 41a$111e4 to ~. lanac tho 
s.r.pun ...... tol __ .. oJ1lho - .w.~ •• 1ft the n.-. 
.. pn4.n ... _ ... ......uct wi1:ih _14..... !ba sao ala • 
• ~ _te ............ an4 the: _1",,, .... po,..: .... 100 ala. pent, ... 
be tho prod.un to ."n.111 ... 
140.5 .... (a..HI 1101 ... ) of bromo ... tol __ - ortst. - 1041_ 
nlphou:toe .... 0'btia1ned. "'"~ a 71.a. of $ peftGt ot .. til ... 
ontlo.llleld. !he er,v8tals WN leat shaped.. fhS.8 e~ tA'YOhbly With 
the __ ,1't'e11 in the literatun for 4 - bromo .. 1aol~ .. ,2 .. ..a. 
F 
1h1. w.saat4oa ... 4IIt.I'J1. •• u" b. ....u,. the ......... 
.. ' the ". ... 41ng.... lt2 cr- (0'-' _1 •• ) of .1 ...... 0J1tt.0 nl-
,..... .. _ 41 ... 1 ........ 250 111 .•• of ou'bor1 cU.aW.n ......... .... ft. " .... (0.11.5 _lft) et bJ.ooaiDe di ... l ..... in 115 ... ot ... 
Ibe 1Id.zture • .,... .-pl_on ot the dinil1a1do7a ......... 
w:tilla -14 ...... lid .... 41 ... 1 .. 1a 500 al •• or ....... the 101..-
Uoa ..... t.a to 100 Ill .... 4 aU.we4 to at ft8I" aighiJ for .,. ... 
alUsatiOll. ~.cs-e (0.156 mla) f4 tIbe .... tol-. ... crI"tM-
nlphOJlald.4e 'ft. e'bta1Dll4. the .,.w • .,.. ._11. eh"'. he.'tlJlc 
.. _1-, ,.!.at ,." .... 16lJo ... 165" O. lIlu a_ ehectklq w11Jh .... , 
p. ... lQ' .. u. ....... - ·bIwJo ,. .. 1_ .. 2 - nlpMaa.t.... (u.) 
!he tilWat. &om a aodl_ fueion p.y. • pe81t!w \eft 
with .u .... altrate. illdica.t1ng the pre~ of bro1llirJa. 
!hie bl'Uld.a*1en .... ...-r.t ... " 1n ...... _ 'WI" .. tIMt 
pree.atag .. e. 46.l".... (0.-. ale) .~ tfoQl_ - ........ ~ 
MlOJ'icle ... 41 ... 1 ..... m 250 .a •• 0" ..,bn41.uiflfle ... tnaWd wi ... 
39 ..... (o.tl,3 _1 .. ) of bftd_ ti ... lftd 1a 115 ala. of ...... 41-
nlt1M. ttt. m1Durtt. arter eempl.t1oJl of ~ 41nS.U.ti-. .. .... 
1dth .-lei _. to r .. .,. all •••• a bro1a1.M ad MI'bon 4iaulf16t. ltO.S 
ftJ.e til .... _ from • ae41_ fUal_ ~ a b .... oolw .. 
~ ~or1 ___ ........ w1~ GlVi_ ..... taclia"iDc .. 
,.. ••• z •• ot........... !he _..,.w.".. WI7 1'1_. haft,. • _~ fOlD 
or '5°· ""' C.lhia data ..... , with -.., sl~ in 111.11 .. ___ ,. 
4 ... b1"OIID .. _11MI'M ... e - .w.phoaehlo1"i4e. (11). 
p 
c. Pnpan.'t1cm of 4.. ltMtl> ... 2 .aw.phlmi4e b ..... ...u (.p ... bMI9 • 
eaeobar1n-). 
Oa the but. of ...... _111 pnpara_s.oa fd .It. ... w.o ... 2 -
aalph1at_ ben.os.. ...sA hoa ,.. lil'ODa .1 .... 111 ... 4M14e4 _ 
r.u. the general .. tltM ot i.th_ ph...... !he II"ooe4un .. 
M:ridecl 1nW the toU.tng • ...,.. 
1. Prepuat10D M4 PuJoift-.t1p of 4 ... 1040 .. tel ..... 
a. PMpu'at1on ad PIlriti_tiOD ot 4 .. 1 .... _1_ ........ 
RlphoDte . .u. 
J. JI'.Npara~IOl1'" Pwl~Uoa of 4 ... 1 ..... tol_ ... 2 .. 
eulpboaehlorl-. 
4. Pl'epafttion" hrltleaUOIl .f .It. ... 1 .... 1101_ ... 2 • 
nlphmaMd4e 
S.. GdGa .. *.f 4'" lodo ... tol_ne ... 2 ... au1,botIa'. '- ,. ... 
1040 - t .. eulphla\4e ... 'Muoi ....... 
... 11-
p 
1. ~ ... u4 hr1ftea"- .~ .. - 1 ... - tolataIIJ. 
"",la'lcIIl' .t~ .. 'Iv' WSM 1Jl ill. -.l .. of ....... 
........ hu al-.,. ~ .. 1~iD&""~ the: 14N1o -
... i .... 'Id .... M¥ _ ..,.., ... 1t7 th. _lea .1 S ..... 1«110 _1. lINDC 
........ OXlcl1 ...... ~a. utclWble 1.,.,.... ...,. 1ft, ....... 
-....117 ~ b,. boIling With U tme 4Ueo ......... o'bW.I. ,... 
the .,.,...,Dd1ag Dltn ... or __ ~ 
CD) 
(19) 
Wi1lh tIli' In slal" it ... ct.1dR tIha .. 1, _vld _ belt, w pn-
pan )t ... lode .. 101uene ,... p - tDl1dd1ne ~ ~ Ita 410uda 
Al .......... replMlag the c!iaoD1ura II'O\1p 1dth 1~ • 
• prooedun f.l~ le that ,lwa in Or~a 1eD:th._ (20) 
tw 'th9 pI"tIpIft.~on ~ p .. ~ ...... with. the ...,1:4 .. that 11 .. 
...... t_1:ed ~r ... Sr ill order to obtraJ,a 'th. loM_ dul'la'tS.... !he 
.... iIk J ..... the nadia beir.1c .. tou.... 
A ....... r 31.5 __ (O.lIS .M) of .l".1ftalll .... Oa 80" 
511.18• 10.0 po-. (0.155 Mal .. ) .t ...... 1RII'a1xt.ga. 9 1.315 (0.55 .-1_> 
ot n., 15 v. (0.l4 .'-) .t ...... BolIO" (ap. I. 1.8It.). ancl 500 •• fd 
ll~O .. ~ cmN'" a .n.. tor two hOua. 
a_ "he &'boW ~ ... 14 .... oupnWl 104i ... 01*_ .. 
~ t.r __ • t.he 4i....s. .. _11d4cm .. pnpared. J. .01'*1_ ot 
9.5 .... (0.5 -~) of p - _luttine ... 98.0 gNW (0.91 ~) ., 
__ • JI~80'i (lIP. g. 1.st..) In 500 111. .f 8,,0 .. .-1 .. '-1_ 8). c • 
.. 4lautd..eclw1'bb .. eolutlon '. ,; gawaa (0.5 mol .. ) .r .. l'O",ln 
61.5 al. of If~o. !bi. NC)\l1N4 about 15 m1~. With the t,1 ,,....... 
1IIintaiMd ...... 15·a41O"c. 
A 3 .. 1 J'OtIB4 ~. !'laak eontaWng ime 1qdJioc11c ........ 
..... _ !Nt" IOlwtl_ .. the aJ"nlDged tor ate.n 41at111.sioa. J.ftw 
the eo".r IoOlatl-. .. Ma1lN .. lJoU1Dg. the c11UQ11.S.um. -.l" __ .... 
CJ'&4Ual17 fJ'om .. ~17 tuJmel ... 'Ylgorou ~t of .... ,...... 
.. thrcnIgb .. akWre at til. ....... rue M4ltloa requini aboa 
,.,. hour.. 0Dly •• ...u _ua.i;e (10 ml.) of the 41 .. &1_ Al't. ...... 
pI&oe4 in the ~ flmnel at .. ~. thft --.1DdeJ" lMiDg keptt 
aollB .. i .... 
1'ho "I.WOUII 4iAillateobtla1DH .... mad. aUa11zae 1d1lh 
.1) B .. 1. ad 1Jhe p - ...... 1 __ ...,.,.... tJtom the B~O l.,wwt.th 
........... ., tmmel. !be ..... pa"04u ..... peI'1t1M. _ •• tng .... 
1d.\h _. It 10 .. thea witll ..... . 
the CJ7atralUne product ... dried ...... nlpt in ...... 1 .. ..... 
..... c.el!.. A "..14 of &:; ~ (O.~6 al .. ) __ bt&1ne.t. ...... .... 
1Dg .. 11el~ .t 6~ or tho .. ~. the -=t81ale wwe PlIll. led-
U.n. -.1 ba4 a 11ght )'ellGld.ah-bf'Gm color, 
e. PrIlaJ'at.lon _d Pwlfl-.t,1on of 4 - 1040 ... ,.... - 2 - R1~t • 
.... d. (11) 
+ H SO ---+ . . + ~O 10(''''J O('HJ H ,." 1 50~OH 
the 4 - toao .. It .. ~phoa1o.oicl .... ,...,.,... b¥ __ ~ 
pah'" 1odo .. w ... Maol .. in eh1ol'Otonl wli:h 30 ' .... 1; t.bc 
a1phwrio _4 4inolwd in ehlftOtont at 0" to 5· c. m p.-
(ap. c- .r 1.9)to ~o ,.. .. 1; taming .,lpJNrl0 add ...... pa ... 
IIJ ...... (0.:516.,..) of it ... to4e Wl __ • !he 8l1ph\1rle uti .. 
41aeolWd. in 150 .... • t ohlo~ 1Ih1 ..... 100 al •• f ehl.oror ...... 
...... " dieao1 .... the p - 1040 .. tol,... 
..... ,.. - 10410 .. _1..-~ .... p"'" la .. 1000 ml. 
, lIeW I'CAIIldbot ..... tlaak ... ".. 1Ilth .. _ ... tea1.~ .. 
'1 .... tau he 'ba1sh an. ~ , .......... • t the IIlz'hre had bee 
• 
.. -
I ...... GO to 5 D C •• the ~ eulphu1e ~.ld IIlxbn .. alewl.7 
..... b,y ..... of .. ..,......." hIael.. iIle ... let ... of tu ~ 
be1ag pla'" below t.. 1 .... 1 of the ld.ztve 1a iM Guk. .. ~ 
... td.Jn4 _u • .atJ.,. ~" .. aM1tia .r tu Ml4 u,d ......... 
~t the ~on. !he Nlllrtloc .... pH'ml"*, ..... tor u. 
the .u1~iou JIf.xtun ... the panel brto 150 ml. of 1_ 
..... &Il4 niJftJd 'Vlgol'OUtlJ;J. !he upper",.IIU 1a,.- ___ ... 
• 
... , ... a1ld tt. r. I s.'»g poftion fU ...... ..,..tIN 'by __ .t/...,..,.,. 
teI)'~. .. .....-u. pofttea ......... .......:ti ..... 1:11 ,... en-
e,I • .,. _1",) ot ~lIIIl~" !Y ..... 1'1 ... bari_ alpha1le .. 
1ben NlIIO'9'ed by tUtft'tl-. !he tiltrate ~ the '-'1- Mlta of 
4 - iodo .. "llolueae - 2 ... nlphonieao1ds' and .4 ... lode - to1 .. _ -.. J .. 
aulpbcmic acid. !b$_ iUCllllilftf 'n1'e aeparabed by the 41.f't. ..... 1. 
801ub1l1tl of .... 1:> ... 1_ Ml1;s. 1he oriho .al:' 18 much 1 ••• aolt1ble 
then the meta salt. th~foN. oryaWUz1ng r.r.a tihe 80111Uoa 11,,-'(11) 
!be filtrate ... pt.ae.d Sa .. l .. ~ ..... ,.r ... Ung dUb .. h ........ .. 
~.. !he .. llltlon .... ...-.,oraWd to 100 Ill. u4 all .... 110 0001 
to pel'lDit cJ"1.ftaUl.-ton. 187.4l grams (0.156 _18).t iIhe lNari_ 
salt of 4 .. 1040 .. W ..... a .. 8Ulphaio add .. ~d. 750 
14. ot -.tv ... thea ..... w 1:hi • ..s. ami It .. tUn ....... wi. 
13.568 P'U8 (0.128 mol_) fd aedlua oarboDate. 1M precipitate« 
ban_ carboDate .... l'emoftcl ~ filtration and the ttl...,... ........... 
to ~ 82 ,I". (0.256 _1e) ot the aodi_"tag eb1l(liMfl. gS:nac 
• 71014 of 83.3 ,....t. 
-11-
-----------------------------------_. __ . __ .. _' 
,. ~ ..... Purittoatioa or 4. ... 1010 ... tel __ - a - Rlpb.ctD-
~u.. (13) (Il) 
+ PCl ~ 3 O CHJ OC.HJ + POCl + Na.Cl 1 . 501.0N. s 1 SO'1.Cl . 
fhe 82 gnma (0.156 mol .. ) of dry 4. ... lode ... 1101 __ ... 2 <II! 
lI041um aulpho_i;e ..... tM 1I1t1l 62.1 CJ'WI& (0.298 we) 'ot pM .. 
pbftHa ~.ride in • 3 11 .. ;n)UDd be~d f'1uk ...... -.1. 
!be ........... .-1Iuh1v1cte ..... tint gnRmd f'tMly in a 11»"" .. 
iIh-. alwl¥ 114614 1;0 ~ 4 .. lode ... 'bol~ ... 2 .. eodta nlphDD&_. 
1W -rue.- -.rblw .... tAIled _ taeill __ mixing and .he nut 
~ by bud w1~_ • rcna1:iag _1;10. lb4J .. "'" •• aoole4 dur.S.ac 
_. ~1 .. b;y 'tIM 1.l .. of an 1_ 'bath. •• ~ MiD« apt; 
'-low ro. ~ .After the ocapletiOat of the .....nt-. lIbl_ 
took .:bout thirty JD1.Iul .. , .. U.tw. .t teed ....... acW.ed u4 tile 
IIf.ztuN .. lrAm vigeroualy md tll~. the J>tt814ue ooul .... or .... 
.. ., todD .. to1-. - 2 ... nlphonohloride. 1Ih11. t;be til wa~ oou1lifJ.o. 
.. the phoepbel'U8 aqehlorift ad ..e .. ahl...w.. 
4. ".."..tioa and Pla'1ftcaUoa of It. - 1040 .. tol .... 2 .. nlpbon-
_4.. (13) (ti) 
.... -
~ 111.01 r{ ,....,.t. __ 1-. h¥*'oxi- ... the pev,re4 late • , 
11 ...... t1uk eon_1a1Bg the 4 .. 1 .... "1 __ ... t .. RlpboDohlVide. 
tid .• ~ ... all ...... _, .... Dlght. tbe !'eafItdon 'being eoJIiII' 
pJ.e4ll8j "" kU1Ag S-tl7 tor thU'tl ~ at __ • U,.n ... It,,,. tlIe 
4" 1040 .. W.-. • 2 .. n1,......... ... l7ftelU ........ 1 •••• "1Q' 
m ... ioa. the preduot wupurUt_ 1>7 ~ -.....111ag with 1_ 
..... A riel« or 86 gN8 (0.0876 _1e) .. obtai... !he )1" ...... 
bad .... p. Itt 119D ,. lafc •• whieb ls Gl ... to that r;1wn (178°,. 119"C) 
Sa .. ll~ t.r~ ........... (Il) 
s. _taU1m fit ~ .. 1 ...... tol_ ... a - .t.pt ..... t.tt. te 4 - tHo .. '2 .. 
a1l1phtldu - beDsol ..... .. 
+1. Jr" /. O.c'H .. 3 }( M 0 - OCO"N-K i- J( OH + l.Mh01 + HJ,.O 1 So,.fJH.. 1 5~' 
the oz1datd_ ot .. 4- 1040 • tol_ .. I- aIlptJo-ef 4e .. 
4 - 1eclo J,2 .. aulpJl1m1de -....1. &old ... QI'I'le4 o. b7 the _ .~ 
... 
~_ ,.~.. 26 gNI8 (0..0876 _le) of 4 .. lodD .. tel..- -
a .. nlpba •• Sde .. dl.1I01wd in '.51 €ftlI8 (0.0B76 _1_) of ...... 
lQ4boxlde and eo al. (lL8 _lee) 01 __ oonW Mel 1n • 1000 JIl. , 
heled NItaD1 _ ...... tlMk. fU .s ........... heaW • !tOo .. SOOt: .... 
... ot a ...... ba1ah u4 Je.q. ghI8 (0.l48 _le) of pot;a.aat_ ~uat. 
...... ith .. 1rr1ag_d ln -.11 .-nt1t1 .. at .. ti.m .. !be ..wttlon of 
..... n,'ptt«_" eps.4 out O'NI" the eni,.. ,meet .1' etcht b.oun 
... 11", tol' the at_Uon. fte ..... pe....,.- ....... ,... '7 
the a4d1U. et ..u .... Voce IIllpJd.... !be _luUon .. ... 
-e-
p 
til...,.. f'J'om the pneip111111lted -PM- 41o:ld._. ale&. ..... be4 
wIth ..... lA'ltil the ad4it1cm ot eRe. ~ol'1o ao1cl to .. 
ru ... l30 lcmg ... procbleed & pJW1,1-. at ItlodoaaoollU"1nlt. 
!be eeIIb1M4 ftl ........ wuht.aga ... ..:l~ w 15" .. US'> e • 
.. __ uu.tI'al .. ~ __ p.'" .-. ~. ...... .. 
..... of 4. - to ... w.a. - e .. -.1 ........... t1wnlJ¥ pnetpi ...... 
.. ad ti1tencl ott. ~ ~ri ... t ..... _-. ..... to , ... 
t11tl'ltte mtttla/pnoipUa ..... De I_PI" obtained. !he •• 1u.ten .. 
'J,' •• 1 ,;~ 
~ tUtlel"eC1 and .. l"_leba ~ tOI' ____ 'ticm. 
!he ,...14_ .. thee tltuolwd l!1 SOml. of e1ihtlr ead alleP 
eel to erystal1t..,. !be ...... _ had .... P • • t 230°- f51 °C. the fil-
tnt. ft'om. Mtdhlll ~l-, 1mpv1Jed • Y.lolAJt ooloJ" to carboD .... ... 
ehlerl4e __ ..... ted with ohlon.. ___ 1ndi_tiDg i:M P ...... t 
1odUe. 
f· 
1M ~ Wlltght of ta ... 1Iip01IIMl .. d ........ 
blttl _d Ytnmgt 8 ..... 4 (at) llCIIg thtt ,...,.. 
/000 x31.7)l w 
K. W.:. At ~ W 
~ __ 18 the we1g~ .r the ........ 4 ......... 01' .. l_ioa ..... 1f 1. tlho wicht or ~ .1' sol...-t uee4 aDd At 1. the .,.....1_ 
1:n meitiAg po1at obMlwd. 
the follw1ng _iIa ... ob1Aatud. 
ft. ot ..aphOI' WIM - - - - -o.o3l Gt!a8 
."- ftk ~• ....,.. - • - -0.003 « 
Il.t tlag polat .t left tII7""" .. - ... _166° e. 
Mel ttag point oE 1 •• oqftal ..... - _168° c. 
llelMDg po1nt .r 1'- .,....." -... - -16ft c • 
• eaa mOle. 
II.Rat.1on for tonatlOQ. of 1. 0I'J1t'W - -1l4" c. 
' ...... tor t ..... tion of let er.rat"1- -1(4" c • 
.. 1 ...... _ t. ,t--.1d.ou of 1 ... ,.,..tIel ... -164° c. 
__ _0 c. 
Ifelt.lng point; of .,.hoI" .... -
.. lUzag pomt o~ mlRure - ... ... 
Leww1Dc of seltlDg pomt .t -
{ 0IIJIfh0f' 
J () 0 0 )l 3,.7 ;< 0·" 0 .3 - J 0 7. J J-
M.1I.= ''-.S ~0.03J 
!he _lMul.r Wicht .. aalou1&1le4 tnm the ...,.neal 
I 7 . • 
~ N H· SOl. C,H"l COl. 309.036 • 
.. &5-. 
I'M eompouad .. to .. ., haw • bit'Mr ..... "."", ... 
• t ueehuin bU'b not .. .-' u that 01 ~ ... bN_ - 2 - nlph1ata. 
1Nuo1eM14. It 1. luo1.1e 18 .. ter e4 1Jl ~eh101"1e u1.. It 
ia_181e in .... " aat I'M ftcNe ot aolubUlty bu nri be-. ..... 11 __ 
.... ,.. It 1. al_ aola'hle 1. the ... 011 aolllttoa. probab1, wtth 
1Ih. r..wu- .f .... Wdf._aalt. 
. )N-H + Nil. 0 H --+ ,)N-N~ + H,.O OeD OGO 1 -sol. 1 50~ 








The nnlu obWud 1n&t1 __ that ., pantnlar .-no 
h1~ .. 1 ...... 1». ,he bral_'lon o~ _e ............ !U 
~ .. 1. the til ......... 1D whleh the l11t'Mtd.p'"- hM ......,. .... 
pletM Miag pl'M't1eal.17 the _. "PI' • ..w .. Jie14.t 65 .,...--
Pd 63 .,...... ... 62 , ......... ~_q. of the oaloulatH Tal __ 
!he 1Wlt1Dc point in ....... blti. __ ttl .. tJ ~Wtl_ took ,1.-
",,"IIIIl-*tl7 i.a the p .. pod.l ... LUrlal •• 11'~. of .. _"'_ 
po •• s..,. s.ao_r. batae to.,... Ii; s.. ooaol\14e4 •• t ,. ,.,u_l.,. 
~ fd the OM; • ." ... OWl" the otll ...... noW .... pol'-
lof' the 1atr04 .... f4 •• baleS- iato tbI .... • r '1M ......... . 
....... 1'. it mght b. no_d 1rbat ... tiM of P • Woge:n deri......v.,. ., 
W ...... ~1D& polat ia •• pnparat10n 01.' halogen 4er1.'1 ..... 
of .... alpJabd.4e beuo1e ...u -..ul4 n. ..... _3 ... 10n .r ..,.,. .... 
1Dc .. l......s.. hal ... 4er1wst .... toftllMl. glfta£ a _n aihra ~ 
a. Pnpan.tlon or.4 ... 10clo ... a ... eu1,h1m1. 'besot. · .. 14 (lip .. 
w .......... 1a·) 
!he _leoular 1MlaJ* 01' ~.J5 .. __ id.Ded ..,..s._n_U.l 
....,..... ~ with 1Ihe -.lnl .... melecN1 ... _lghtJ or J09.0J(> 
.r 4" 1 ...... 2 - Alph1a1d. k .. l. "d, gl'fir1g .. ~-.1 
...... ot 0.55 ,.~. 
Oa ~. bui' ot ~. JDII1ibo4 .r p,.,...tl_. _lob 01 ... 1y ~ 
1181, ... ftOMNM preparation of 4 ... b:rc.D ... e - wlphl1dde 'b .... l. 






-.1u4e4 that tM .....,.. torae4 i. ,., - t .. - 2 ... nlphim_ 
beDS • .cd. ha"f'iDg •• fIh~ tolWlla ot 
Oc . 'N-H 5/ 1 q" 
. 0 0 
It. prope"I" ... to 'pua11~ the •• f ..-.s. ... 
• p 'lIP bJ"Ola -_eehui.a- 'being 1uolul. Ill""" ad • Cl ... 
_lub1. 1a ....... ami ... CIl. 
Ia tM early pan of th1. ,.,... 1~ ....... w.t .... haria 
i ... WAoct. Sa proporilOll .. It ........ ~_ pu ... lRto the 
l~· ... ...-.pial tlul4. -.'11 ......... IDJ4 __ .ry _1III'd1 .... 
It .. .:1 .... ted thD ... ~ .. el1a1aatect tJtoa tH bo4t ... 
.. ,.. III Yi_ ot tMae .,.,.... It _1114 be ~lDg" 
-- the pptoloc1aal aotd.c .t the lo4o .. 4eri. ..... t.t_ ot .... hui.a 
........... t_ tdl~. "fttlue 1Jl t;hoa __ whee lo41De 1. 





1 f 1 
OaI'llOn. 1. d •• E1~. C. 4 •• ~. a. P ....... ,. .... .,. L.. 
8W41 .. OIL •• Pbplalep.uAotloa f4 ............ .J. ~S .......... 
~ 4.51-Tl (1.,) c. L. U,.. ; 
...... C. A •• lDt'lu ... of SuohaI1.D .. -. BftriU_ u4l1M1t1l ·or· 
... ..,'" )fo ... 0' ... .. t ..... ..... of Cfauultbc •• 14ft • 
..... ot the V. I. fJep ___ t of Agr!n1tan • 
...,... L •. t,b An101I. Cta ~. Orpat_ .r ...... rill ........ a 
...... r... Poa«a ....... .,.~ u... 50-19 (1_> I • .a.. U. 155ft. 
1ID11aP'1 ........... a...n.1 &114 ~aI m.d.atI7. P •• .ad ... " 
... 00." Md.lu.1I1d-. (1915) ....... u. •• 1 ..... 
~ .~ a-l1JV)r. P. J1U1 ...... loA. Ge. (18!J9) ,.. .... 
.. f1rom SIb .... M.. w. U. ,. 1.16 • 
..... 811"~ 81..s0DU7 ~ "",11_ Chanietq. tma ... ·., "'lltII • 
• ... LcI:Mlon. (1911) ..... 1. 1' ..... 609. 
'taft". wuu-. -..1.14,.. Itt"Ht o~ .. 0bl0l1._ A:toa.A4 .. ....,1 
.... IaU'o1Q"1 alert ....... ea ... U"""- b .......... 1_. 
~. c:ba. 8o •• .m.. 8fJ ... 15. 876 .. 8f (l9IR) .... 15. .. 
"U ..e.ta. 11". r •• laMbuh J),w 01'_:1. ... & Chem!e. Leo,.l ...... 
... ...., • lMpaic. (&196) 1I'l"- .tun.age. IM1 tw Baa. ,. 1JOJ. 
JuoHoe.. ~ •• ~ P." ~ .~ PtacerJ •••. a.u.wu ...... b..tl ... o.a-t .... ~ •• .J."I_ tl_) m.n.t ..... 
I~llHh. aethe ... 580. 
lIIru_li.lr ad CuI'. OrpDic JIecl10illal Chaliftl •• 
.. 1'_ ~~..... 'fOI'k (1910) p. JU. 
J~. P ..... , P ........ , hap!'. ~ 1e1l8M1u .... 
bUlb. .... _p.'8l .... 0Il ... - • 4I"U.U8 ~ \1 ) JDfte1 JuA. 
1eoe7e1,. .. a.u.... p. 89. 
1ft. .... -._ laWoduot4011 ., "he awy or ~ 00mp0UD4. ot ~ 
C)I' Orgq1e Ohealnr,. Pit1lh iArfta1-.. .D. C .. JIN.ttl I: Co.., PUll ...... 
80 .... (1909). p. e9. ' 
Jaeobaon. P •• ittmd.dt. :r .. a~ Do .... Pftcw ... IeUnetu ...... 
~ .... Qrpal--- aa ...... ",,12 .• Ipftaa- (1,., 11fte1 ..... 
l....,.s...he "!.hI p. 89 .. 
15. ~. Reg ......... Orc-1o s,ath ..... 1'01. I. John WU ...... 
Xu .... Y-. (1911) .. ,. 
16. 10m., ..... the Jr1M1J1 ... f Qrptlio cum..". 3J'4 IHtl-. 
...-...ml1 INk c..,.".. lao. (1~) p. lPT. 
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